Oxidative damage and breakage of DNA in rat brain after transient MCA occlusion.
As thrombolytic therapy for treatment of ischemic stroke was propagated, much attention has been paid to reperfusion brain injury. Oxidative stress is one of the most important factors that exacerbate tissue damage by reperfusion. Thus, we investigated the extent of oxidative damage in rat brain after transient middle cerebral artery (MCA) occlusion by immunohistochemical analysis for 8-hydroxy-2'-deoxyguanosine (8-OHdG), which is one of the best markers of oxidative damage. Furthermore, in order to investigate its role in neuronal cell death, we performed terminal deoxynucleotidyl transferase-mediated dUTP-biotin in situ nick end labeling (TUNEL) study, and compared the results with that of 8-OHdG immunohistochemistry. There was no immunoreactive 8-OHdG in sham-operated brain, but it became present in neurons of MCA territory at 3 h of reperfusion after 90-min ischemia. At 48 h after reperfusion, cerebral tissue of MCA territory was severely destroyed, and many cells in that area revealed TUNEL positivity. Some neurons in MCA territory showed mild immunoreactivity for 8-OHdG at that time, but it was strongest in neurons in the outer area of MCA territory. Those cells did not show TUNEL positivity, suggesting that 8-OHdG production is not necessarily followed by early cell death. Here, it was demonstrated that oxidative DNA damage occurs in more extended area than that where cell death is recognized. Although this damage does not cause early cell death, this might result in more prolonged cell dysfunction and eventual neuronal loss. Anti-oxidant therapy might be required for treatment of stroke in the future.